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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
control type mechanical clock capable of reporting a 
user on a time delay and preventing the user from using 
a clock while time is being delayed. 
SOLUTION: The electronic control type mechanical 
clock is provided with a rotary control device 50 for 
controlling the rotary period of a generator 2 for 
transducing a mechanical energy from a spring 1 to an 
electrical energy. The device 50 is provided with an 
up/down counter 60 for comparing the rotary period of 
the generator 2 with a reference period, a brake signal 
generation means 90 for regulating speed that outputs 
an HHevel brake signal LBS1 (brake signal for regulating 
speed) when the value of the up/ down counter 60 is 
equal to or more than 12 (when the rotary period 
becomes faster than the reference period), and a brake 
signal generation means 100 for stopping the movement 
of clock hands that outputs an H-level brake signal 
LBS2 (brake signal for stopping the movement of clock 
hands) when a state where no brake signals for regulating speed are outputted at least four 
seconds. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an electronics 
control type machine clock and its control method. It is related with the 
electronics-control type machine clock equipped with the source of mechanical energy, 
the indicator driven by said source of mechanical energy, the generator which drives by 
said source of mechanical energy, generates induction power, and supplies electric 
energy, a brake means apply brakes to said generator, and the roll control equipment 
which drives by said electric energy and controls the rotation period of said generator 
through said brake means in detail, and its control method. 
[0002] 

[Background of the Invention] The electronics control type machine clock which drives 
correctly the indicator fixed to **** and displays time of day correctly is known by 
controlling the current value which mechanical energy in case a spiral spring opens is 
changed into electric energy with a generator, and roll control equipment is operated by 
the electric energy, and flows in the coil of a generator. 

[0003] By such electronics control type machine clock, the torque (mechanical energy) 
added to a generator by the spiral spring is set up so that an indicator may be rotated 
more quickly than reference speed, and it is governing the rotation speed by applying 
brakes with roll control equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when a spiral spring comes loose, 
the spring force of a spiral spring declines and the running torque of a generator is no 
longer obtained fully, the rotation speed of a generator falls, and movement also 
becomes a low speed and will continue being in time of day over long duration. 
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[0005] Under the present circumstances, in spite of having not carried out a right time 
/stamp only by seeing for a moment in order that a user might check time of day since 
movement was continued, although it is a low speed, the user had the problem of taking 
for carrying out normal actuation. 

[0006] The purpose of this invention can tell a user about time-of-day delay, and is to 
offer the electronics control type machine clock which can prevent that a user uses a 
clock while he has been time-of-day delay, and its control method. 
[0007] 

[Means for Solving the Problem] An indicator which drives an electronics control type 
machine clock of this invention by source of mechanical energy, and said source of 
mechanical energy, A generator which drives by said source of mechanical energy, 
generates induction power, and supplies electric energy, In an electronics control type 
machine clock equipped with a brake means to apply brakes to said generator, and roll 
control equipment which drives by said electric energy and controls a rotation period of 
said generator through said brake means A rotation period detection means by which 
said roll control equipment detects a rotation period of said generator, It is 
characterized by including a brake signal generation means for a movement halt to 
output a brake signal for a movement halt which applies brakes for a movement halt to 
said generator to said brake means a condition [ a rotation period of a generator 
detected with said rotation period detection means having become beyond the set point ] . 
[0008] According to this configuration, if a rotation period of a generator becomes 
beyond the set point, a brake signal for a movement halt which applies brakes for a 
movement halt will be outputted to a generator from a brake signal generation means 
for a movement halt. Then, brake control for a movement halt in a generator is 
performed by brake means. 

[0009] Applying brakes to a generator is continued or, specifically, the hand is moved by 
brake control for this movement halt by a halt or applying brakes intermittently, in 
order to make it a low speed very much. Thereby, a halt or since it becomes a low speed 
very much, when movement checks an indicator by looking for a time-of-day check of a 
user, it can recognize abnormalities of movement and can tell a user about time-of-day 
delay. Therefore, with time-of-day delay, a user can prevent using a clock, can demand 
actuation which winds up a spiral spring from a user, and can return an electronics 
control type machine clock to normal actuation. 

[0010] Moreover, an indicator which drives an electronics control type machine clock of 
this invention by source of mechanical energy, and said source of mechanical energy, A 
generator which drives by said source of mechanical energy, generates induction power, 
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and supplies electric energy, In an electronics control type machine clock equipped with 
a brake means to apply brakes to said generator, and roll control equipment which 
drives by said electric energy and controls a rotation period of said generator through 
said brake means A rotation period detection means by which said roll control 
equipment detects a rotation period of said generator, A comparison means to compare a 
rotation period and a criteria period of said generator, and a brake signal generation 
means for governing to output a brake signal for governing to said brake means when it 
is detected that said rotation period became with this comparison means earlier than a 
criteria period, It is characterized by including a brake signal generation means for a 
movement halt to output a brake signal for a movement halt which applies brakes for a 
movement halt to said generator to said brake means a condition [ the condition that 
said brake signal for governing was not outputted having continued beyond the setup 
time]. 

[0011] According to this configuration, when a rotation period of a generator becomes 
earlier than a criteria period, a brake signal for governing is outputted to a brake means, 
and brake control for governing is performed. Therefore, if a rotation period of a 
generator becomes [ mechanical energy from sources of mechanical energy, such as a 
spiral spring, ] large earlier than a criteria period, brake control for governing will be 
performed and a rotation period will be returned to a criteria period. 
[0012] If it is small and mechanical energy from sources of mechanical energy, such as a 
condition which does not have a rotation period of a generator earlier than a criteria 
period, i.e., a spiral spring etc., becomes [ a rotation period of a generator ] later than a 
criteria period, since brake control for governing will not be performed on the other 
hand, a rotation period is returned to a criteria period. 

[0013] If a condition, i.e., the condition that a brake signal for governing is not 
outputted, that brake control for this governing is not performed continues beyond the 
setup time, a brake signal for a movement halt will be outputted to a brake means, and 
brake control for a movement halt will be performed. Thereby, a halt or since it becomes 
a low speed very much, when movement checks an indicator by looking for a time-of-day 
check of a user, it can recognize abnormalities of movement and can tell a user about 
time-of-day delay. Therefore, with time-of-day delay, a user can prevent using a clock, 
can demand actuation which winds up a spiral spring from a user, and can return an 
electronics control type machine clock to normal actuation. 

[0014] In this case, as for said brake signal generation means for a movement halt, it is 
desirable to output a brake signal for a movement halt which applies brakes for a 
movement halt to said generator to said brake means a condition [ the condition that 



said brake signal for governing was not outputted having continued more than for at 
least 2 seconds ]. 

[0015] If it does in this way, since a brake signal for a movement halt will be outputted a 
condition [ a condition, i.e., the condition that brake control for governing is not 
performed, that a brake signal for governing was not outputted having continued more 
than for at least 2 seconds ], it can detect certainly that mechanical energy from sources 
of mechanical energy, such as a spiral spring, became small, and brake control for a 
movement halt can be performed. In addition, in the condition that a brake signal for 
governing is not outputted, time amount until it performs brake control for a movement 
halt has [ that what is necessary is just more than for at least 2 seconds ] 3 - 4 desirable 
seconds. 

[0016] Furthermore, an indicator which drives an electronics control type machine clock 
of this invention by source of mechanical energy, and said source of mechanical energy, 
A generator which drives by said source of mechanical energy, generates induction 
power, and supplies electric energy, In an electronics control type machine clock 
equipped with a brake means to apply brakes to said generator, and roll control 
equipment which drives by said electric energy and controls a rotation period of said 
generator through said brake means A rotation period detection means by which said 
roll control equipment detects a rotation period of said generator, A comparison means 
to compare a rotation period and a criteria period of said generator, and a brake signal 
generation means for governing to output a brake signal for governing to said brake 
means when it is detected that said rotation period became with this comparison means 
earlier than a criteria period, It is contingent [ on at least one condition having 
continued beyond the setup time, while in the condition that a condition beyond a 
reference value and said brake signal for governing are not outputted for a rotation 
period of a generator detected with said rotation period detection means ]. It is 
characterized by including a brake signal generation means for a movement halt to 
output a brake signal for a movement halt which applies brakes for a movement halt to 
said generator to said brake means. 

[0017] According to this configuration, a rotation period of a generator A condition 
beyond a reference value, or to, a condition that a brake signal for governing is not 
outputted, and a pan Since a brake signal for a movement halt was made to be 
outputted a condition [ these two conditions having continued beyond the setup time ], it 
detects more certainly that mechanical energy from sources of mechanical energy, such 
as a spiral spring, became small. Brake control for a movement halt can be performed 
correctly. 
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[0018] As for said brake signal generation means for a movement halt, in the above 
configuration, it is desirable to continue at least 2 seconds or more, and to output said 
brake signal for a movement halt. 

[0019] Since it will continue at least 2 seconds or more to a generator and brake control 
for a movement halt will be performed when mechanical energy from sources of 
mechanical energy, such as a spiral spring, becomes small if it does in this way, an 
indicator changes into an abbreviation halt or a condition near it. Thereby, when a user 
checks by looking, it can identify whether it has stopped whether an indicator is moving 
the hand. In addition, time amount which performs brake control for a movement halt 
has [ that what is necessary is just 2 seconds or more ] about 3 - 6 desirable seconds. 
[0020] Moreover, as for said brake signal generation means for a movement halt, it is 
desirable to output said brake signal for a movement halt at intervals of a fixed period. 
[0021] If a rotation period of a generator becomes late further as a result of performing 
brake control since brake control for a movement halt is performed when energy of a 
source of mechanical energy falls and a rotation period of a generator becomes later 
than a criteria period; even if it cancels brake control, movement speed will not rise. 
[0022] Therefore, while being able to identify whether it has stopped whether an 
indicator is moving the hand when a user checks by looking if it is made to perform 
brake control for a movement halt at intervals of a fixed period Since there is a period of 
which a brake is canceled even when a user notices an indicator a halt and performs 
time -of- day doubling actuation of an indicator and winding-up actuation of a spiral 
spring, the time-of-day doubling actuation and winding-up actuation can be performed 
smoothly, and operability can be made good. And since it is not necessary to be a special, 
brake discharge actuation means, cost reduction can be measured. 

[0023] An indicator which drives a control method of an electronics control type machine 
clock of this invention by source of mechanical energy, and said source of mechanical 
energy, A generator which drives by said source of mechanical energy, generates 
induction power, and supplies electric energy, In a control method of an electronics 
control type machine clock equipped with a brake means to apply brakes to said 
generator, and roll control equipment which drives by said electric energy and controls a 
rotation period of said generator through said brake means It is characterized by 
outputting a brake signal for a movement halt which applies brakes for a movement 
halt to said generator to said brake means a condition [ having detected a rotation 
period of said generator and a rotation period of a detected generator having become 
beyond the set point ]. 

[0024] Moreover, a control method of an electronics control type machine clock of this 



invention A source of mechanical energy, and an indicator driven by said source of 
mechanical energy, A generator which drives by said source of mechanical energy, 
generates induction power, and supplies electric energy, In a control method of an 
electronics control type machine clock equipped with a brake means to apply brakes to 
said generator, and roll control equipment which drives by said electric energy and 
controls a rotation period of said generator through said brake means When a rotation 
period of said generator is detected, a rotation period and a criteria period of a generator 
which were detected are compared and a rotation period becomes earlier than a criteria 
period, while outputting a brake signal for governing to said brake means It is 
characterized by outputting a brake signal for a movement halt which applies brakes for 
a movement halt to said generator to said brake means a condition [ the condition that 
said brake signal for governing was not outputted having continued beyond the setup 
time ] . 

[0025] In this case, it is desirable to output a brake signal for a movement halt which 
applies brakes to said generator to said brake means a condition [ the condition that 
said brake signal for governing was not outputted having continued more than for at 
least 2 seconds ]. 

[0026] Furthermore, a control method of an electronics control type machine clock of 
this invention A source of mechanical energy, and an indicator driven by said source of 
mechanical energy, A generator which drives by said source of mechanical energy, 
generates induction power, and supplies electric energy, In an electronics control type 
machine clock equipped with a brake means to apply brakes to said generator, and roll 
control equipment which drives by said electric energy and controls a rotation period of 
said generator through said brake means When a rotation period of said generator is 
detected, a rotation period and a criteria period of a generator which were detected are 
compared and a rotation period becomes earlier than a criteria period, while outputting 
a brake signal for governing to said brake means It is contingent [ on at least one 
condition having continued beyond the setup time, while in the condition that a 
condition beyond a reference value and said brake signal for governing are not 
outputted for a rotation period of a detected generator ]. It is characterized by 
outputting a brake signal for a movement halt which applies brakes for a movement 
halt to said generator to said brake means. 

[0027] When an indicator is checked by looking for the same effect as an effect stated by 
electronics control type machine clock mentioned above, i.e., a time-of-day check of a 
user, according to these configurations, abnormalities of movement can be recognized 
and a user can be told about time-of-day delay. Therefore, with time-of-day delay, a user 
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can prevent using a clock, can demand actuation which winds up a spiral spring from a 
user, and can return an electronics control type machine clock to normal actuation. 
[0028] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is 
explained based on a drawing. 

[0029] (The 1st operation gestalt) The block diagram showing the electronics control 
type machine clock of the 1st operation gestalt of this invention is shown in drawing 1 . 
[0030] The electronics control type machine clock is equipped with the indicator 4 for 
time stamps which connects with accelerating **** 3 and accelerating **** 3 as energy 
transfer equipment which transmits the torque of the spiral spring 1 as a source of 
mechanical energy, and a spiral spring 1 to a generator 2, and is driven with the torque 
of a spiral spring 1. 

[0031] A generator 2 is driven by the spiral spring 1 through accelerating **** 3, 
generates induction power, and supplies electric energy. Through the rectifier circuit 5 
which consists of pressure -up rectification, full wave rectification, half-wave 
rectification, transistor rectification, etc., it is rectified and charge supply of the ac 
output from this generator 2 is carried out in a pressure up and the power circuit 6 
which consisted of capacitors etc. 

[0032] In addition, with this operation gestalt, as shown also in drawing 2 , the brake 
circuit 20 as a brake means including a rectifier circuit 5 is provided in the generator 2. 
The 1st switch 21 connected to the 1st alternating current input terminal MG 1 into 
which the AC signal (alternating current) by which this brake circuit 20 was generated 
with the generator 2 is inputted, By having the 2nd switch 22 connected to the 2nd 
alternating current input terminal MG 2 into which said AC signal is inputted, and 
turning on these switches 21 and 22 in coincidence The 1st and 2nd alternating current 
input terminal MG1 and MG2 is short-circuited, it changes into a closed-loop condition, 
and short brakes are applied. 

[0033] The 1st field effect transistor (FET) 26 of Pch by which the gate was connected to 
the 2nd alternating current input terminal MG 2, and the 2nd field effect transistor 27 
as which the chopper signal (chopper pulse) CH5 from the chopper signal generator 80 
mentioned later is inputted into the gate are connected to juxtaposition, and the 1st 
switch 21 is constituted. 

[0034] The 3rd field effect transistor (FET) 28 of Pch by which the gate was connected to 
the 1st alternating current input terminal MG 1, and the 4th field effect transistor 29 as 
which the chopper signal CH5 from the chopper signal generator 80 is inputted into the 
gate are connected to juxtaposition, and the 2nd switch 22 is constituted. 
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[0035] It has the capacitor 23 for pressure ups connected to the generator 2, diodes 24 
and 25, and switches 21 and 22, and the voltage doubler rectifier circuit 5 is constituted. 
In addition, as diodes 24 and 25, while passing current to an one direction, the class is 
not asked that what is necessary is just a tropism element. It is desirable to use a 
Schottky barrier diode and silicon diode with small descent voltage Vf and reverse 
leakage current as diodes 24 and 25 by the electronics control type machine clock, 
especially, since the electromotive voltage of a generator 2 is small. And the direct 
current signal rectified in this rectifier circuit 5 is charged in a power circuit (capacitor) 
6. 

[0036] Said brake circuit 20 is controlled by the roll control equipment 50 driven with 
the power supplied from a power circuit 6. 

[0037] It has an oscillator circuit 51, the rotation detector 52 as a rotation period 
detection means, and a control circuit 53, and roll control equipment 50 is constituted, 
as shown also in drawing 1 . 

[0038] An oscillator circuit 51 outputs an oscillation signal (32768Hz) using 
quartz-resonator 5 1A which is a source of a time amount standard, and dividing of this 
oscillation signal is carried out to a certain fixed period by the frequency divider 54 
which consists of 15 steps of flip-flops. The 12th step of output Q12 of a frequency 
divider 54 is outputted as a 8Hz reference signal fs. 

[0039] The rotation detector 52 consists of the waveform shaping circuits 61 and the 
mono-multivibrators 62 which were connected to the generator 2. A waveform shaping 
circuit 61 consists of amplifier and a comparator, and changes a sine wave into a square 
wave. The mono -multivibrator 62 functions as a band pass filter which passes only the 
pulse below a certain period, and outputs the rotation detecting signal FG1 which 
removed the noise. 

[0040] The control circuit 53 is equipped with the updown counter 60, the brake signal 
generation means 90 for governing, the brake signal generation means 100 for a 
movement halt, and the chopper signal generator 80 as a comparison means by which 
the rotation detecting signal FGl of the rotation detector 52 and the reference signal fs 
from a frequency divider 54 are inputted through a synchronous circuit 70 and this 
synchronous circuit 70. 

[0041] The synchronous circuit 70 is adjusted so that each of these signal pulses may lap 
and may not be outputted, while consisting of four flip-flops 71, the AND gate 72, and 
NAND gate 73 and synchronizing the rotation detecting signal FGl with a reference 
signal fs (8Hz) using the signal of the 5th step of output Q5 (1024Hz) of a frequency 
divider 54, or the 6th step of output Q6 (512Hz). 
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[0042] The updown counter 60 consists of 4-bit counters. The signal based on said 
rotation detecting signal FGl in the rise count input of an updown counter 60 is 
inputted from a synchronous circuit 70, and the signal based on said reference signal fs 
in a down count input is inputted from a synchronous circuit 70. Thereby, counting and 
calculation of a difference of a reference signal fs and the rotation detecting signal FGl 
can carry out now to coincidence. 

[0043] In addition, four data input terminal (presetting terminal) A-D is prepared in 
this updown counter 60, and the initial preset value (initial counter value) of an updown 
counter 60 is set as M 11 M in H level signal being inputted into Terminals A, B, and D. 
[0044] Moreover, the system-reset signal SR from the initialization circuit 92 connected 
to the power circuit 6 is inputted into the LOAD input terminal of an updown counter 60. 
In addition, if the signal of H level is outputted and it becomes more than . 
predetermined voltage until the charge voltage of a power circuit 6 turns into 
predetermined voltage, the initialization circuit 92 consists of these operation gestalten 
so that the signal of L level may be outputted. 

[0045] In order that an updown counter 60 may not receive an up-and-down input until 
the system-reset signal SR is canceled until a LOAD input is set to L level that is, the 
counter value of an updown counter 60 is maintained by "11." 

[0046] The updown counter 60 has 4-bit output QA-QD. Therefore, with [ a counter 
value ] "12", both 3 and the outputs QC and QD of the 4th bit output H level signal, but 
with [ a counter value ] "11", neither 3 nor the outputs QC and QD of the 4th bit output 
H level signal, [ more than ] [ below ] These outputs QC and QD are inputted into the 
brake signal generation means 90 for governing. 

[0047] In addition, each output of NAND gate 74 where output QA-QD was inputted, 
and the OR gate 75 is inputted into said NAND gate 73, respectively. If it follows, for 
example, two or more inputs of a rise count signal continue and a counter value is set to 
"15", even if L level signal will be outputted from NAND gate 74 and a rise count signal 
will be further inputted into NAND gate 73, the input is set up so that it may be 
canceled and a rise count signal may not be inputted into an updown counter 60 any 
more. If a counter value is set to "0", since similarly L level signal will be outputted from 
the OR gate 75, the input of a down count signal is canceled. Thereby, it is set up so that 
it may not be set to "0" or a counter value may not be set to "15" more than "0 M more 
than "15." 

[0048] The brake signal generation means 90 for governing is constituted by the AND 
gate 86 which outputs the brake signal LBSl using the outputs QC and QD of an 
updown counter 60. That is, a counter value is outputted above "12" and the brake 



signal LBSl of L level is outputted [ the counted value of an updown counter 60 ] for the 
brake signal LBSl (brake signal for governing) of H level from the AND gate 86 below 
by "11" from the AND gate 86, respectively. 

[0049] The brake signal generation means 100 for a movement halt is constituted by the 
counter 101 which connected the output of said AND gate 86 to the clear input terminal. 
The 15th step of output Q15 (1Hz) of said frequency divider 54 is connected to the clock 
input terminal of a counter 101. Therefore, if the counted value of an updown counter 60 
becomes below "11", reset will stop a counter 101 requiring, the brake signal LBS2 
(brake signal for a movement halt) of H level will be outputted from an output terminal 
Q3 after 3 - 4 seconds, and H level and L level will specifically be repeated in a cycle of 4 
seconds 1 fixed cycle. In addition, the brake signals LBSl and LBS2 are both inputted 
into the chopper signal generator 80 through the OR gate 87. 

[0050] The AND gate 82 where the chopper signal generator 80 outputs the 1st chopper 
signal CHI using the outputs Q5-Q8 of a frequency divider 54, The OR gate 83 which 
outputs the 2nd chopper signal CH2 using the outputs Q5-Q8 of a frequency divider 54, 
It has the NOR gate 85 where the AND gate 84 where the output CH3 of said OR gate 
87 and the 2nd chopper signal CH2 are inputted, and the output CH4 of this AND gate 
84 and the 1st chopper signal CHI are inputted. 

[0051] The output CH5 from the NOR gate 85 is inputted into the gate of the Pch 
transistors 27 and 29. While the output CH5 serves as L level, it is maintained by the 
ON state, a generator 2 short-circuits, and transistors 27 and 29 require a brake. On the 
other hand, while the output CH5 serves as H level, transistors 27 and 29 are 
maintained by the OFF state and a brake does not start a generator 2. Therefore, 
chopper ring control of the generator 2 can be carried out with the output CH 5 from the 
NOR gate 85. 

[0052] Here, the duty ratio of each of said chopper signals CHI and CH2 is the ratio of 
the time amount which has applied brakes to the generator 2 among one period of the 
chopper signal, and is the ratio of the time amount which serves as H level among one 
period in each chopper signals CHI and CH2 with this operation gestalt. For example, 
the duty ratio of each chopper signals CHI and CH2 is set up as shown in drawing 3 . 
[0053] Now, when the output CH3 from the NOR gate 87 is L level signal, an output 
CH4 also serves as L level (when both the brake signals LBSl and LBS2 are L leveD. 
For this reason, the chopper signal which the chopper signal CHI reversed of the output 
CH5 from the NOR gate 85, i.e., H level period, (brake -off period) is as long as 15/16, 
and L level period (brake "on" period) serves as 1/16 and a chopper signal with the small 
(1/16) duty ratio (ratio which turns on switches 21 and 22) which is short, that is, 
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performs weak brake control. Therefore, to a generator 2, weak brake control which 
gave priority to the generation-of-electrical-energy force is performed. 
[0054] On the other hand, when the output CH3 from the NOR gate 87 is H level signal, 
from the AND gate 84, the chopper signal CH2 is outputted as it is (when either of the 
brake signals LBSl and LBS2 is H level), and an output CH4 becomes the same as that 
of the chopper signal CH2. For this reason, the chopper signal which reversed the 
output CH2 of the output CH5 from the NOR gate 85, i.e., H level period, (brake-off 
period) is as short as 1/16, and L level period (brake "on" period) serves as 15/16 and a 
chopper signal with the big (15/16) duty ratio which is long, that is, performs strong 
brake control. Therefore, an output GH5 can improve damping torque, chopper ring 
control being performed and suppressing the fall of generated output, since it becomes 
H level signal a fixed period and a short brake is turned off, although the total time 
amount of L level signal which applies short brakes to a generator 2 becomes long and 
strong brake control is performed to a generator 2. 

[0055] Therefore, strong brake control according [ the output CH3 from the NOR gate 
87 1 to a chopper signal with a big duty ratio is performed between H level signals, and 
weak brake control by the chopper signal with a small duty ratio is performed between 
L level signals. That is, strong brake control and weak brake control are changed by the 
output CH3 from the NOR gate 87, 

[0056] In addition, in this invention, a strong brake and a weak brake are relative, and 
a strong brake means that a brake force is strong compared with a weak brake. What is 
necessary is just to set up suitably the duty ratio and frequency of the concrete brake 
force in each brake, i.e., a ** chopper brake signal, in operation. 

[0057] Next, the actuation in this operation gestalt is explained with reference to the 
timing chart of drawing 4 and drawing 5 . 

[0058] If a generator 2 begins to operate and the system-reset signal SR of L level is 
inputted into the LOAD input of an updown counter 60 from the initialization circuit 92, 
as shown in drawing 4 , the rise count signal based on the rotation detecting signal FG1 
and the down count signal based on a reference signal fs will count by the updown 
counter 60. Each of these signals are set up so that it may not be inputted into a counter 
60 by the synchronous circuit 70 at coincidence. 

[0059] For this reason, if a rise count signal is inputted, a counter value will be set to 
"12" and the brake signal LBSl from the AND gate 86 will turn into H level signal from 
the condition that initial counted value is set as "11." Since the brake signal LBS2 from 
the outgoing end Q3 of the brake signal generation means 100 (counter 101) for a 
movement halt is still L level at this time, the brake signal LBSl is outputted as it is, 



11 



and, as for the output CH3 from the OR gate 87, brake control for governing is 
performed by the brake circuit 20 to a generator 2. And with [ a counter value ] "12", the 
brake control for governing is continued. [ more than ] 

[0060] On the contrary, if a down count signal is inputted and a counter value becomes 
below "11", the brake signal LBSl will serve as L level. Since the brake signal LBS2 
from the outgoing end Q3 of a counter 101 is still L level, the output CH3 from the OR 
gate 87 is L level until this condition passes for 3 to 4 seconds at this time. For this 
reason, the output CHS from the NOR gate 85 The chopper signal which the chopper 
signal CHI reversed, i.e., H level period, (brake-off period) is as long as 15/16, Since L 
level period (brake "on" period) serves as 1/16 and a chopper signal with the small (1/16) 
duty ratio (ratio which turns on switches 21 and 22) which is short, that is, performs 
weak brake control, to a generator 2, weak brake control which gave priority to the 
generation-of-electrical-energy force is performed. 

[0061] Thus, if it controls, as shown in drawing 4 , a rise counter signal and a down 
counter signal will be inputted by turns, and a counter value will shift to the lock 
condition which repeats "12" and "11." As a result of repeating strong brake control and 
weak brake control according to a counter value in this case, a generator 2 is 
maintained near the set-up rotation speed. 

[0062] On the other hand, since a counter value is [ the brake signal LBSl ] L level in 
the condition below "11", a counter 101 is in the condition that reset does not start. 
Since the 15th step of output Q 15 (1Hz) of a frequency divider 54 is inputted into the 
clock input terminal of a counter 101, as shown in drawing 5 , the brake signal LBS2 
(brake signal for a movement halt) of H level is outputted from an output terminal Q3 
after the 3 - 4 seconds, and it is stopped after 4 seconds. Then, the brake signal LBS2 
(brake signal for a movement halt) is outputted after 4 seconds, and this is repeated. 
Since the brake signal LBSl is still L level at this time, the brake signal LBS2 is 
outputted as it is, and, as for the output CH3 from the OR gate 87, brake control for a 
movement halt is performed by the brake circuit 20 to a generator 2. That is, since 
movement changes into the condition near a halt or it as a result of performing brake 
control for a movement halt for 4 seconds and repeating it in a cycle of 4 seconds, in case 
a user checks time of day, the abnormalities in movement can be recognized easily and 
certainly. 

[0063] The flow chart of drawing 6 explains the above actuation. 
[0064] In step (it omits Following ST) 1, it judges whether it is brake control for 
governing. While performing brake control for governing with [ the counter value of the 
uptown counter 60 ] "12", [ more than ] Both the timer 1 (timer which measures the 
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brake signal OFF time amount for a movement halt), and the timer 2 (timer which 
measures the brake signal ON time amount for a movement halt) are reset by ST2. 
Then, after setting to F= 0 a flag (flag which memorizes ON of the brake signal for a 
movement halt, and an OFF condition) by ST3, the processing which returns to ST1 is 
repeated. 

[0065] In decision of STl, with [ the counter value of the uptown counter 60 ] "11", it 
progresses to ST4 and judges whether it is flag F-l. [ below ] If it is not flag F-l 
(condition of OFF of the brake signal for a movement halt) and is, it will judge whether 
it progressed to ST5 and the timer 1 passed for 3 seconds. A counter value is below "11", 
and if the condition that it is not flag F-l passes for 3 seconds, the brake signal for a 
movement halt is started by ST6, and it considers as F-l by ST7, and after starting a 
timer 2 by ST8, it will return to STl. 

[0066] Then, since it is recognized in ST4 that it is F-l, it judges whether it progressed 
to ST9 and the timer 2 passed for 4 seconds. If a counter value is below "11" and the 
condition of flag F-l passes for 4 seconds, F= 0 and a timer 2 will be reset by ST10, a 
timer 1 will be reset by ST11, and the brake signal for a movement halt will be stopped 
by ST12. then, the result by which processing of STs 1, 4-8 and processing of STs 1, 4, 
912 are repeated - the brake control for a movement halt - being periodic (4 second 
gap) - it is repeated. 

[0067] According to such this operation gestalt, there are the following effects. 
[0068] (l) Since the brake signal generation means 100 for a movement halt other than 
the brake signal generation means 90 (AND gate 86) for governing for performing brake 
control for the usual governing as roll control equipment 50 was established The torque 
of a spiral spring 1 falls, the rotation period of a generator 2 becomes late compared 
with a criteria period, and when movement also becomes slow and deviation produces it 
in the time stamp of an indicator 4, brake control for a movement halt can be performed 
to a generator 2. For this reason, when the clock is not moving the hand normally, 
movement can be recognized, it can be made a low speed very much, and a halt or in 
case the user of a clock checks time of day, the abnormalities in movement can be 
recognized easily and certainly, and use of the electronics control type machine clock in 
the condition of having governed correctly can be urged. 

[0069] (2) When the rotation period of a generator 2 becomes earlier than a criteria 
period, the brake signal for governing (brake signal LBSl of H level) is outputted to a 
brake circuit 20, and it is performed, the brake control, i.e., the strong brake control, for 
governing. Therefore, if the rotation period of a generator 2 becomes [ the mechanical 
energy from a spiral spring 1 ] large earlier than a criteria period, brake control for 
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governing will be performed and a rotation period will be returned to a criteria period. 
[0070] If it is small and the rotation period of a generator 2 becomes later than a criteria 
period as for the condition which does not have the rotation period of a generator 2 
earlier than a criteria period, i.e., the mechanical energy from a spiral spring 1, weak 
brake control will be performed. That is, since brake control for governing is not 
performed, a rotation period is returned to a criteria period. 

[0071] Thus, it is maintainable by repeating strong brake control and weak brake 
control near the rotation speed which had the generator 2 set up. 
[0072] (3) the condition that brake control for governing is not performed - the setup 
time - if it continues 3 to 4 seconds or more, the brake signal for a movement halt 
(brake signal LBS2 of H leveD will be outputted to a brake circuit 20, and, specifically, 
brake control for a movement halt will be performed. 

[0073] Therefore, since brake control for a movement halt is performed a condition [ the 
condition that brake control for governing was not performed having continued 3 to 4 
seconds or more ], it can detect certainly that the mechanical energy from a spiral 
spring 1 became small, and brake control for a movement halt can be performed. 
[0074] (4) In the brake control for a movement halt, since strong brake control during at 
least 4 seconds is performed, movement changes into the condition certainly near a halt 
or it. Therefore, when an indicator is checked by looking for a time-of-day check of a user, 
the abnormalities of movement can be recognized and a user can be told about 
time-of-day delay. Therefore, with time-of-day delay, a user can prevent using a clock, 
can demand the actuation which winds up a spiral spring 1 from a user, and can return 
an electronics control type machine clock to normal actuation. 
[0075] (5) If the rotation period of a generator becomes late further as a result of 
performing brake control since brake control for a movement halt is performed when the 
energy of a spiral spring 1 falls and the rotation period of a generator 2 becomes later 
than a criteria period, even if it cancels brake control, movement speed will not rise. 
[0076] While being able to identify whether it has stopped whether the indicator is 
moving the hand with this operation gestalt when a user checks by looking since brake 
control for a movement halt is performed at intervals of the periods of 4 seconds Since 
there is a period of which the brake is canceled even when a user notices an indicator 4 
a halt and performs time-of-day doubling actuation of an indicator 4 and winding-up 
actuation of a spiral spring 1, the time-of-day doubling actuation and winding-up 
actuation can be performed smoothly, and operability can be made good. And since it is 
not necessary to be a special brake discharge actuation means, cost reduction can be 
measured. 
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[0077] (6) A counter value is more than "12", or the brake control for governing is below 
"11", or since it is set up with a chisel, it does not need to set up a braking time etc. 
separately, roll control equipment 50 can be made as for it to a simple configuration, and 
it can reduce components cost and a manufacturing cost, and can offer an electronics 
control type machine clock cheaply. 

[0078] (7) Since the timing into which a rise counter signal is inputted changes 
according to the rotational speed of a generator 2, the time amount of strong brake 
control can also be adjusted automatically. For this reason, quick stable control of 
responsibility can be performed in the state of the lock into which a rise counter signal 
and a down count signal are inputted especially by turns. 

[0079] (8) Since roll control equipment 50 is carrying out brake control of the generator 
2 in having the brake circuit 20 which has the transistors 27 and 29 which can 
short-circuit the both ends of a generator 2, impressing the brake signaL which becomes 
transistors 27 and 29 from a square wave pulse, and turning on and turning off 
transistors 27 and 29, it can simplify the configuration of a brake circuit 20 and can 
reduce cost. / 

[0080] (The 2nd operation gestalt) The important section of the 2nd operation gestalt of 
this invention is shown in drawing 6 . In addition, in this description of drawing, about 
a component the same as that of the 1st operation gestalt, or equivalent, the same sign 
is attached, and the explanation is omitted or simplified. 

[0081] With the 2nd operation gestalt, in the 1st operation gestalt, the brake signal 
generation means 100 for a movement halt is deleted, and the rotation period detection 
means 110 and the brake signal generation means 120 for a movement halt are 
established instead of it. 

[0082] The rotation period detection means 110 is equipped with six steps of frequency 
dividers 111 which carry out dividing of the 7th step of output Q7 of said frequency 
divider 54, the NOR gate 112 which considers the 4th step and the 6th step of outputs 
F4 and F6 of this frequency divider 111 as an input, the flip-flop 113 which connected 
the output of this NOR gate 112 to CK input terminal, and the flip-flop 114 which 
connected Q output terminal of this flip-flop 113 to D input edge. In addition, the output 
FG2 of the AND gate 72 in said synchronous circuit 70 is inputted into the clear 
terminal of a frequency divider 111. Moreover, in the flip-flop 113, the signal of H level is 
inputted into D input edge for the output FG2 of the AND gate 72 in a synchronous 
circuit 70 in the clear input edge, respectively. Moreover, said rotation detecting signal 
FGl is inputted into CK input edge of a flip-flop 114. Therefore, although the rotation 
period of a generator 2 is [ SPl ] L level between 156ms or more, the rotation period of a 
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generator 2 serves as [ SPl ] H level in less than 156ms. 

[0083] The brake signal generation means 120 for a movement halt is equipped with the 
counter 121 which connected the reversal output of said flip-flop 114 to the clear input 
terminal, the flip-flop 122 which connected the output terminal Q3 of this counter 121 to 
CK input terminal, and the AND gate 123 which considers the output from the output 
terminal Q3 of said counter 121, and the reversal output of a flip-flop 122 as an input. In 
addition, the output (lHz) from the output Q15 of said frequency divider 54 is inputted 
into the clock input terminal of a counter 121. Moreover, the output SP 1 of said flip-flop 
114 is carried out at CR inversed input terminal of a flip-flop 122, and the ******** 
input of the signal of H level is carried out in D input edge. 

[0084] Therefore, as for a counter 121, in less than 156ms after the rotation period of a 
generator 2 is H level, SPl is reset for it, and the signal of H level is not outputted from 
an output terminal Q3. 

[0085] However, if the rotation period of a generator 2 is set to 156ms or more, as shown 
in drawing 8 , SPl is set to L level and a counter 121 will be in the condition that reset 
does not start. Then, since the 15th step of output Q15 (1Hz) of a frequency divider 54 is 
inputted into the clock input terminal' of a counter 121, the brake signal LBS2 (brake 
signal for a movement halt) of H level is outputted in a cycle of 4 seconds from an output 
terminal Q3 after the 3 - 4 seconds. Consequently, only the period (4 seconds) • • 
corresponding to the brake signal LBS2 of the first H level in the brake signal LBS3 
serves as H level. Since this brake signal LBS3 is outputted through the OR gate 87, 
brake control for a movement halt is performed by the brake circuit 20 to a generator 2. 
That is, brake control for a movement halt is performed only for for 4 seconds. In case a 
user checks time of day, the abnormalities in movement can be made to recognize easily 
and certainly by this. 

[0086] The flow chart of drawing 9 explains the above actuation. 

[0087] In the flow chart of drawing 9 , it differs from the flow chart of drawing 6 in 

decision of the point that the step ST 13 of the Rota rotation period detection is added, 

and ST1, in that it judges whether the rotation period is larger than 156ms. 

[0088] In this case, in the condition that a rotation period is larger than 156ms, it 

progresses to ST4 and brake control for a movement halt is performed, 

[0089] According to such an operation gestalt, there are the following effects. 

[0090] (9) If the counter 121 of the brake signal generation means 120 for a movement 

halt will be in the condition that reset does not start if it is detected by the rotation 

period detection means 110 that the rotation period of a generator 2 is larger than 

156ms, and the condition continues for 3 to 4 seconds, the brake signal LBS2 from the 
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output terminal Q3 of a counter 121 will change to H level from L level. Then, since only 
the period (4 seconds) corresponding to the brake signal LBS2 of the first H level serves 
as H level that is, since brake control for a movement halt is performed, as for the brake 
signal LBS 3, for 4 seconds can recognize the abnormalities in movement easily and 
certainly, in case a user checks time of day. 

[0091] (The 3rd operation gestalt) The important section of the 3rd operation gestalt of 
this invention is shown in drawing 10 . In addition, in this description of drawing, about 
a component the same as that of the 2nd operation gestalt, or equivalent, the same sign 
is attached, and the explanation is omitted or simplified. . 
[0092] As for the 3rd operation gestalt, the brake signal generation means for a 
movement halt differ to the 2nd operation gestalt. The output SP 1 from said rotation 
period detection means 110 and the brake signal LBSl from said AND gate 86 are 
considered as an input, and the AND gate 124 which connected the output to the clear 
input terminal of said counter 121 is added to the brake signal generation means, 120 
for a movement halt in this operation gestalt. 

[0093] With this operation gestalt, like the flow chart shown in drawing 11 , only when 
the rotation period of a generator 2 is 156 or less ms and the counter value of an updown 
counter 60 is more than "12" only when ST1 is NO and ST13 is YES that is, brake 
control for governing is performed, and when other, brake control for a movement halt is 
performed by processing of ST5 ST12. 

[0094] According to such an operation gestalt, there are the following effects. 
[0095] (10) When the rotation period of the generator 2 detected with the rotation period 
detection means 110 is 156 or less ms and the counter value of an updown counter 60 is 
in the condition more than "12" When the counter 121 of the brake signal generation 
means 120 for a movement halt requires reset and it is the other conditions, That is, 
when the rotation period of the ** generator 2 is larger than 156ms and the counter 
value of the ** updown counter 60 is below "11" (when it is in the condition that the 
brake signal for governing is not outputted), ** When it changes into the condition of 
**** at coincidence, brake control for ** and a movement halt is performed in 4 seconds 
at the 3-4 seconds after being in the condition that the counter 121 of the brake signal 
generation means 120 for a movement halt does not require reset. In this case, since the 
condition of ** and ** is supervised and it is made to perform brake control for a 
movement halt, the abnormalities in movement are certainly [ easily and ] detectable. 
[0096] In addition, this invention is not limited to said operation gestalt, and the 
deformation in the range which can attain the purpose of this invention, amelioration, 
etc. are included in this invention. 
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[0097] With said operation gestalt, although the 4-bit updown counter 60 was used, the 
updown counter below a triplet may be used and an updown counter 5 bits or more may 
be used. 

[0098] Moreover, what is necessary is just to set up suitably the concrete configuration 
of a brake circuit 20 and synchronous circuit 70 grade not only in the thing of each of 
said operation gestalt but in operation. 

[0099] Furthermore, with said operation gestalt, although the brake was turned on and 
turned off at intervals of 4 seconds at the time of the brake control for a movement halt, 
the setup time which applies this brake may be set as about 2 • 6 seconds that what is 
necessary is just to set up suitably in consideration of the mechanical load of a clock, the 
torque of a spiral spring, etc. 

[0100] Moreover, this invention is applicable to various clocks, such as what [ not only ] 
is applied to an electronics control type machine clock like said operation gestalt but a 
clock, a clock, etc., a pocket mold clock, the sphygmomanometer of a pocket mold, a 
cellular phone, a pager, pedmeter, a calculator, a pocket mold personal computer, an 
electronic notebook, a portable radio, a music box, a metronome, an electric shaver, etc. 
[0101] 

[Effect of the Invention] As stated above, according to the electronics control type 
machine clock and its control method of this invention, a user can be told about 
time-of-day delay, and it can prevent that a user uses a clock while he has been 
time -of- day delay. 



TECHNICAL FIELD 

[The technical field to which invention belongs] This invention relates to an electronics 
control type machine clock and its control method. It is related with the 
electronics-control type machine clock equipped with the source of mechanical energy, 
the indicator driven by said source of mechanical energy, the generator which drives by 
said source of mechanical energy, generates induction power, and supplies electric 
energy, a brake means apply brakes to said generator, and the roll control equipment 
which drives by said electric energy and controls the rotation period of said generator 
through said brake means in detail, and its control method. 



PRIOR ART 
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[Background of the Invention] The electronics control type machine clock which drives 
correctly the indicator fixed to **** and displays time of day correctly is known by 
controlling the current value which mechanical energy in case a spiral spring opens is 
changed into electric energy with a generator, and roll control equipment is operated by 
the electric energy, and flows in the coil of a generator. 

[0003] By such electronics control type machine clock, the torque (mechanical energy) 
added to a generator by the spiral spring is set up so that an indicator may be rotated 
more quickly than reference speed, and it is governing the rotation speed by applying 
brakes with roll control equipment. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, according to the electronics control type 
machine clock and its control method of this invention, a user can be told about 
time-of day delay, and it can prevent that a user uses a clock while he has been 
time-of-day delay. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when a spiral spring comes loose, 
the spring force of a spiral spring declines and the running torque of a generator is no 
longer obtained fully, the rotation speed of a generator falls, and movement also 
becomes a low speed and will continue being in time of day over long duration. 
[0005] Under the present circumstances, in spite of having not carried out a right time 
stamp only by seeing for a moment in order that a user might check time of day since 
movement was continued, although it is a low speed, the user had the problem of taking 
for carrying out normal actuation, 

[0006] The purpose of this invention can tell a user about time -of day delay, and is to 
offer the electronics control type machine clock which can prevent that a user uses a 
clock while he has been time-of-day delay, and its control method. 



MEANS 



[Means for Solving the Problem] An indicator which drives an electronics control type 
machine clock of this invention by source of mechanical energy, and said source of 
mechanical energy, A generator which drives by said source of mechanical energy, 



19 



generates induction power, and supplies electric energy, In an electronics control type 
machine clock equipped with a brake means to apply brakes to said generator, and roll 
control equipment which drives by said electric energy and controls a rotation period of 
said generator through said brake means A rotation period detection means by which 
said roll control equipment detects a rotation period of said generator, It is 
characterized by including a brake signal generation means for a movement halt to 
output a brake signal for a movement halt which applies brakes for a movement halt to 
said generator to said brake means a condition ! a rotation period of a generator 
detected with said rotation period detection means having become beyond the set point ]. 
[0008] According to this configuration, if a rotation period of a generator becomes 
beyond the set point, a brake signal for a movement halt which applies brakes for a 
movement halt will be outputted to a generator from a brake signal generation means 
for a movement halt. Then, brake control for a movement halt in a generator is 
performed by brake means. 

[0009] Applying brakes to a generator is continued or, specifically, the hand is moved by 
brake control for this movement halt by a halt or applying brakes intermittently, in 
order to make it a low speed very much. Thereby, a halt or since it becomes a low speed 
very much, when movement checks an indicator by looking for a time -of -day check of a 
user, it can recognize abnormalities of movement and can tell a user about time -of- day 
delay. Therefore, with time-of-day delay, a user can prevent using a clock, can demand 
actuation which winds up a spiral spring from a user, and can return an electronics 
control type machine clock to normal actuation. 

[0010] Moreover, an indicator which drives an electronics control type machine clock of 
this invention by source of mechanical energy, and said source of mechanical energy, A 
generator which drives by said source of mechanical energy, generates induction power, 
and supplies electric energy, In an electronics control type machine clock equipped with 
a brake means to apply brakes to said generator, and roll control equipment which 
drives by said electric energy and controls a rotation period of said generator through 
said brake means A rotation period detection means by which said roll control 
equipment detects a rotation period of said generator, A comparison means to compare a 
rotation period and a criteria period of said generator, and a brake signal generation 
means for governing to output a brake signal for governing to said brake means when it 
is detected that said rotation period became with this comparison means earlier than a 
criteria period, It is characterized by including a brake signal generation means for a 
movement halt to output a brake signal for a movement halt which applies brakes for a 
movement halt to said generator to said brake means a condition [ the condition that 
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said brake signal for governing was not outputted having continued beyond the setup 
time]. 

[0011] According to this configuration, when a rotation period of a generator becomes 
earlier than a criteria period, a brake signal for governing is outputted to a brake means, 
and brake control for governing is performed. Therefore, if a rotation period of a 
generator becomes [ mechanical energy from sources of mechanical energy, such as a 
spiral spring, ] large earlier than a criteria period, brake control for governing will be 
performed and a rotation period will be returned to a criteria period. 
[0012] If it is small and mechanical energy from sources of mechanical energy, such as a 
condition which does not have a rotation period of a generator earlier than a criteria 
period, i.e., a spiral spring etc., becomes [ a rotation period of a generator ] later than a 
criteria period, since brake control for governing will not be performed on the other 
hand, a rotation period is returned to a criteria period. , 
[0013] If a condition, i.e., the condition that a brake signal for governing is not 
outputted, that brake control for this governing is not performed continues beyond the 
setup time, a brake signal for a movement halt will be outputted to a brake means, and 
brake control for a movement halt will be performed. Thereby, a halt or since it becomes 
a low speed very much, when movement checks an indicator by looking for a time of-day 
check of a user, it can recognize abnormalities of movement and can tell a user about 
time-of-day delay. Therefore, with time-of-day delay, a user can prevent using a clock, 
can demand actuation which winds up a spiral spring from a user, and can return an 
electronics control type machine clock to normal actuation. 

[0014] In this case, as for said brake signal generation means for a movement halt, it is 
desirable to output a brake signal for a movement halt which applies brakes for a 
movement halt to said generator to said brake means a condition [ the condition that 
said brake signal for governing was not outputted having continued more than for at 
least 2 seconds ]. 

[0015] If it does in this way, since a brake signal for a movement halt will be outputted a 
condition [ a condition, i.e., the condition that brake control for governing is not 
performed, that a brake signal for governing was not outputted having continued-more 
than for at least 2 seconds ], it can detect certainly that mechanical energy from sources 
of mechanical energy, such as a spiral spring, became small, and brake control for a 
movement halt can be performed. In addition, in the condition that a brake signal for 
governing is not outputted, time amount until it performs brake control for a movement 
halt has [ that what is necessary is just more than for at least 2 seconds ] 3 - 4 desirable 
seconds. 
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[0016] Furthermore, an indicator which drives an electronics control type machine clock 
of this invention by source of mechanical energy, and said source of mechanical energy, 
A generator which drives by said source of mechanical energy, generates induction 
power, and supplies electric energy, In an electronics control type machine clock 
equipped with a brake means to apply brakes to said generator, and roll control 
equipment which drives by said electric energy and controls a rotation period of said 
generator through said brake means A rotation period detection means by which said 
roll control equipment detects a rotation period of said generator, A comparison means 
to compare a rotation period and a criteria period of said generator, and a brake signal 
generation means for governing to output a brake signal for governing to said brake 
means when it is detected that said rotation period became with this comparison means 
earlier than a criteria period, It is contingent [ on at least one condition having 
continued beyond the setup time, while in the condition that a condition beyond a 
reference value and said brake signal for governing are not outputted for a rotation 
period of a generator detected with said rotation period detection means ]. It is 
characterized by including a brake signal generation means for a movement halt to 
output a brake signal for a movement halt which applies brakes for a movement halt to 
said generator to said brake means, 

[0017] According to this configuration, a rotation period of a generator A condition 
beyond a reference value, or to a condition that a brake signal for governing is not 
outputted, and a pan Since a brake signal for a movement halt was made to be 
outputted a condition [ these two conditions having continued beyond the setup time ], it 
detects more certainly that mechanical energy from sources of mechanical energy, such 
as a spiral spring, became small. Brake control for a movement halt can be performed 
correctly. 

[0018] As for said brake signal generation means for a movement halt, in the above 
configuration, it is desirable to continue at least 2 seconds or more, and to output said 
brake signal for a movement halt. 

[0019] Since it will continue at least 2 seconds or more to a generator and brake control 
for a movement halt will be performed when mechanical energy from sources of 
mechanical energy, such as a spiral spring, becomes small if it does in this way, an 
indicator changes into an abbreviation halt or a condition near it. Thereby, when a user 
checks by looking, it can identify whether it has stopped whether an indicator is moving 
the hand. In addition, time amount which performs brake control for a movement halt 
has [ that what is necessary is just 2 seconds or more ] about 3 - 6 desirable seconds. 
[0020] Moreover, as for said brake signal generation means for a movement halt, it is 
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desirable to output said brake signal for a movement halt at intervals of a fixed period. 
[0021] If a rotation period of a generator becomes late further as a result of performing 
brake control since brake control for a movement halt is performed when energy of a 
source of mechanical energy falls and a rotation period of a generator becomes later 
than a criteria period, even if it cancels brake control, movement speed will not rise. 
[0022] Therefore, while being able to identify whether it has stopped whether an 
indicator is moving the hand when a user checks by looking if it is made to perform 
brake control for a movement halt at intervals of a fixed period Since there is a period of 
which a brake is canceled even when a user notices an indicator a halt and performs 
time-of-day doubling actuation of an indicator and winding-up actuation of a spiral 
spring, the time-of-day doubling actuation and winding-up actuation can be performed 
smoothly, and operability can be made good. And since it is not necessary to be a special 
brake discharge actuation means, cost reduction can be measured. 

[0023] An indicator which drives a control method of an electronics control type machine 
clock of this invention by source of mechanical energy, and said source of mechanical 
energy, A generator which drives by said source of mechanical energy, generates 
induction power, and supplies electric energy, In a control method of an electronics 
control type machine clock equipped with a brake means to apply brakes to said 
generator, and roll control equipment which drives by said electric energy and controls a 
rotation period of said generator through said brake means It is characterized by 
outputting a brake signal for a movement halt which applies brakes for a movement 
halt to said generator to said brake means a condition [ having detected a rotation 
period of said generator and a rotation period of a detected generator having become 
beyond the set point ]. 

[0024] Moreover, a control method of an electronics control type machine clock of this 
invention A source of mechanical energy, and an indicator driven by said source of 
mechanical energy, A generator which drives by said source of mechanical energy, 
generates induction power, and supplies electric energy, In a control method of an 
electronics control type machine clock equipped with a brake means to apply brakes to 
said generator, and roll control equipment which drives by said electric energy and 
controls a rotation period of said generator through said brake means When a rotation 
period of said generator is detected, a rotation period and a criteria period of a generator 
which were detected are compared and a rotation period becomes earlier than a criteria 
period, while outputting a brake signal for governing to said brake means It is 
characterized by outputting a brake signal for a movement halt which applies brakes for 
a movement halt to said generator to said brake means a condition [ the condition that 
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said brake signal for governing was not outputted having continued beyond the setup 
time ]. 

[0025] In this case, it is desirable to output a brake signal for a movement halt which 
applies brakes to said generator to said brake means a condition [ the condition that 
said brake signal for governing was not outputted having continued more than for at 
least 2 seconds ]. 

[0026] Furthermore, a control method of an electronics control type machine clock of 
this invention A source of mechanical energy, and an indicator driven by said source of 
mechanical energy, A generator which drives by said source of mechanical energy, 
generates induction power, and supplies electric energy, In an electronics control type 
machine clock equipped with a brake means to apply brakes to said generator, and roll 
control equipment which drives by said electric energy and controls a rotation period of 
said generator through said brake means When a rotation period of said generator is 
detected, a rotation period and a criteria period of a generator which were detected are 
compared and a rotation period becomes earlier than a criteria period, while outputting 
a brake signal for governing to said brake means It is contingent [ on at least one 
condition having continued beyond the setup time, while in the condition that a 
condition beyond a reference value and said brake signal for governing are not 
outputted for a rotation period of a detected generator ]. It is characterized by 
outputting a brake signal for a movement halt which applies brakes for a movement 
halt to said generator to said brake means. 

[0027] When an indicator is checked by looking for the same effect as an effect stated by 
electronics control type machine clock mentioned above, i.e., a time-of-day check of a 
user, according to these configurations, abnormalities of movement can be recognized 
and a user can be told about time-of-day delay Therefore, with time-of-day delay, a user 
can prevent using a clock, can demand actuation which winds up a spiral spring from a 
user, and can return an electronics control type machine clock to normal actuation. 
[0028] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is 
explained based on a drawing. 

[0029] (The 1st operation gestalt) The block diagram showing the electronics control 
type machine clock of the 1st operation gestalt of this invention is shown in drawing 1 . 
[0030] The electronics control type machine clock is equipped with the indicator 4 for 
time stamps which connects with accelerating **** 3 and accelerating **** 3 as energy 
transfer equipment which transmits the torque of the spiral spring 1 as a source of 
mechanical energy, and a spiral spring 1 to a generator 2, and is driven with the torque 
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of a spiral spring 1. 

[0031] A generator 2 is driven by the spiral spring 1 through accelerating **** 3, 
generates induction power, and supplies electric energy. Through the rectifier circuit 5 
which consists of pressure-up rectification, full wave rectification, half- wave 
rectification, transistor rectification, etc., it is rectified and charge supply of the ac 
output from this generator 2 is carried out in a pressure up and the power circuit 6 
which consisted of capacitors etc. 

[0032] In addition, with this operation gestalt, as shown also in drawing 2 , the brake 
circuit 20 as a brake means including a rectifier circuit 5 is provided in the generator 2. 
The 1st switch 21 connected to the 1st alternating current input terminal MG 1 into 
which the AC signal (alternating current) by which this brake circuit 20 was generated 
with the generator 2 is inputted, By having the 2nd switch 22 connected to the 2nd 
alternating current input terminal MG 2 into which said AC signal is inputted, and 
turning on these switches 21 and 22 in coincidence The 1st and 2nd alternating current 
input terminal MGl and MG2 is short-circuited, it changes into a closed-loop condition, 
and short brakes are applied. ■ 
[0033] The 1st field effect transistor (FET) 26 of Pch by which the gate was connected to 
the 2nd alternating current input terminal MG 2, and the 2nd field effect transistor 27; 
as which the chopper signal (chopper pulse) CH5 from the chopper signal generator 80 
mentioned later is inputted into the gate are connected to juxtaposition, and the 1st 
switch 21 is constituted. 

[0034] The 3rd field effect transistor (FET) 28 of Pch by which the gate was connected to 
the 1st alternating current input terminal MG 1, and the 4th field effect transistor 29 as 
which the chopper signal CH5 from the chopper signal generator 80 is inputted into the 
gate are connected to juxtaposition, and the 2nd switch 22 is constituted: 
[0035] It has the capacitor 23 for pressure ups connected to the generator 2, diodes 24 
and 25, and switches 21 and 22, and the voltage doubler rectifier circuit 5 is constituted. 
In addition, as diodes 24 and 25, while passing current to an one direction, the class is 
not asked that what is necessary is just a tropism element. It is desirable to use a 
Schottky barrier diode and silicon diode with small descent voltage Vf and reverse 
leakage current as diodes 24 and 25 by the electronics control type machine clock, 
especially, since the electromotive voltage of a generator 2 is small. And the direct 
current signal rectified in this rectifier circuit 5 is charged in a power circuit (capacitor) 
6. 

[0036] Said brake circuit 20 is controlled by the roll control equipment 50 driven with 
the power supplied from a power circuit 6. 
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[0037] It has an oscillator circuit 51, the rotation detector 52 as a rotation period 
detection means, and a control circuit 53, and roll control equipment 50 is constituted, 
as shown also in drawing 1 . 

[0038] An oscillator circuit 51 outputs an oscillation signal (32768Hz) using 
quartz -resonator 51A which is a source of a time amount standard, and dividing of this 
oscillation signal is carried out to a certain fixed period by the frequency divider 54 
which consists of 15 steps of flip-flops. The 12th step of output Q12 of a frequency 
divider 54 is outputted as a 8Hz reference signal fs. 

[0039] The rotation detector 52 consists of the waveform shaping circuits 61 and the 
mono-multivibrators 62 which were connected to the generator 2. A waveform shaping 
circuit 61 consists of amplifier and a comparator, and changes a sine wave into a square 
wave. The mono-multivibrator 62 functions as a band pass filter which passes only the 
pulse below a certain period, and outputs the rotation detecting signal FGl which 
removed the noise. 

[0040] The control circuit 53 is equipped with the updown counter 60, the brake signal 
generation means 90 for governing, the brake signal generation means 100 for a 
movement halt, and the chopper signal generator 80 as a comparison means by which 
the rotation detecting signal FGl of the rotation detector 52 and the reference signal fs 
from a frequency divider 54 are inputted through a synchronous circuit 70 and this 
synchronous circuit 70. 

[0041] The synchronous circuit 70 is adjusted so that each of these signal pulses may lap 
and may not be outputted, while consisting of four flip-flops 71, the AND gate 72, and 
NAND gate 73 and synchronizing the rotation detecting signal FGl with a reference 
signal fs (8Hz) using the signal of the 5th step of output Q5 (1024Hz) of a frequency 
divider 54, or the 6th step of output Q6 (512Hz). 

[0042] The updown counter 60 consists of 4-bit counters. The signal based on said 
rotation detecting signal FGl in the rise count input of an updown counter 60 is 
inputted from a synchronous circuit 70, and the signal based on said reference signal fs 
in a down count input is inputted from a synchronous circuit 70. Thereby, counting and 
calculation of a difference of a reference signal fs and the rotation detecting signal FGl 
can carry out now to coincidence. 

[0043] In addition, four data input terminal (presetting terminal) A-D is prepared in 
this updown counter 60, and the initial preset value (initial counter value) of an updown 
counter 60 is set as "11" in H level signal being inputted into Terminals A, B, and D. 
[0044] Moreover, the system-reset signal SR from the initialization circuit 92 connected 
to the power circuit 6 is inputted into the LOAD input terminal of an updown counter 60. 
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In addition, if the signal of H level is outputted and it becomes more than 
predetermined voltage until the charge voltage of a power circuit 6 turns into 
predetermined voltage, the initialization circuit 92 consists of these operation gestalten 
so that the signal of L level may be outputted. 

[0045] In order that an updown counter 60 may not receive an up-and-down input until 
the system-reset signal SR is canceled until a LOAD input is set to L level that is, the 
counter value of an updown counter 60 is maintained by "11." 

[0046] The updown counter 60 has 4-bit output QA-QD. Therefore, with [ a counter 
value ] "12", both 3 and the outputs QC and QD of the 4th bit output H level signal, but 
with [ a counter value ] "11", neither 3 nor the outputs QC and QD of the 4th bit output 
H level signal. [ more than ] [ below ] These outputs QC and QD are inputted into the 
brake signal generation means 90 for governing. 

[0047] In addition, each output of NAND gate 74 where output QA-QD was inputted, 
and the OR gate 75 is inputted into said NAND gate 73, respectively. If it follows, for 
example, two or more inputs of a rise count signal continue and a counter value is set to 
"15", even if L level signal will be outputted from NAND gate 74 and a rise count signal 
will be further inputted into NAND gate 73, the input is set up so that it may be 
canceled and a rise count signal may not be inputted into an updown counter 60 any 
more. If a counter value is set to "0", since similarly L level signal will be outputted from 
the OR gate 75, the input of a down count signal is canceled. Thereby, it is set up so that 
it may not be set to "0 M or a counter value may not be set to "15" more than "0" more 
than" 15." 

[0048] The brake signal generation means 90 for governing is constituted by the AND 
gate 86 which outputs the brake signal LBSl using the outputs QC and QD of an 
updown counter 60. That is, a counter value is outputted above "12" and the brake 
signal LBSl of L level is outputted [ the counted value of an updown counter 60 ] for the 
brake signal LBSl (brake signal for governing) of H level from the AND gate 86 below 
by "11" from the AND gate 86, respectively. 

[0049] The brake signal generation means 100 for a movement halt is constituted by the 
counter 101 which connected the output of said AND gate 86 to the clear input terminal. 
The 15th step of output Q15 (1Hz) of said frequency divider 54 is connected to the clock 
input terminal of a counter 101. Therefore, if the counted value of an updown counter 60 
becomes below "11", reset will stop a counter 101 requiring, the brake signal LBS2 
(brake signal for a movement halt) of H level will be outputted from an output terminal 
Q3 after 3 - 4 seconds, and H level and L level will specifically be repeated in a cycle of 4 
seconds 1 fixed cycle. In addition, the brake signals LBSl and LBS2 are both inputted 
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into the chopper signal generator 80 through the OR gate 87. 

[0050] The AND gate 82 where the chopper signal generator 80 outputs the 1st chopper 
signal CHI using the outputs Q5-Q8 of a frequency divider 54, The OR gate 83 which 
outputs the 2nd chopper signal CH2 using the outputs Q5Q8 of a frequency divider 54, 
It has the NOR gate 85 where the AND gate 84 where the output CH3 of said OR gate 
87 and the 2nd chopper signal CH2 are inputted, and the output CH4 of this AND gate 
84 and the 1st chopper signal CHI are inputted. 

[0051] The output CH5 from the NOR gate 85 is inputted into the gate of the Pch 
transistors 27 and 29. While the output GH5 serves as L level, it is maintained by the 
ON state, a generator 2 short-circuits, and transistors 27 and 29 require a brake. On the 
other hand, while the output CH5 serves as H level, transistors 27 and 29 are 
maintained by the OFF state and a brake does not start a generator 2. Therefore, 
chopper ring control of the generator 2 can be carried out with the output CH5 from the 
NOR gate 85. 

[0052] Here, the duty ratio of each of said chopper signals CHI and CH2 is the ratio of 
the time amount which has applied brakes to the generator 2 among one period of the 
chopper signal, and is the ratio of the time amount which serves as H level among one 
period in each chopper signals CHI and CH2 with this operation gestalt. For example, 
the duty ratio of each chopper signals CH I and CH2 is set up as shown in drawing 3 . 
[0053] Now, when the output CH3 from the NOR gate 87 is L level signal, an output 
CH4 also serves as L level (when both the brake signals LBSl and LBS2 are L level). 
For this reason, the chopper signal which the chopper signal CHI reversed of the output 
CH5 from the NOR gate 85, i.e., H level period, (brake -off period) is as long as 15/16, 
and L level period (brake "on" period) serves as 1/16 and a chopper signal with the small 
(1/16) duty ratio (ratio which turns on switches 21 and 22) which is short, that is, 
performs weak brake control. Therefore, to a generator 2, weak brake control which 
gave priority to the generation-of-electrical-energy force is performed. 
[0054] On the other hand, when the output CH3 from the NOR gate 87 is H level signal, 
from the AND gate 84, the chopper signal CH2 is outputted as it is (when either of the 
brake signals LBSl and LBS2 is H level), and an output CH4 becomes the same as that 
of the chopper signal CH2. For this reason, the chopper signal which reversed the 
output CH2 of the output CH5 from the NOR gate 85, i.e., H level period, (brake-off 
period) is as short as 1/16, and L level period (brake "on" period) serves as 15/16 and a 
chopper signal with the big (15/16) duty ratio which is long, that is, performs strong 
brake control. Therefore, an output CH5 can improve damping torque, chopper ring 
control being performed and suppressing the fall of generated output, since it becomes 
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H level signal a fixed period and a short brake is turned off, although the total time 
amount of L level signal which applies short brakes to a generator 2 becomes long and 
strong brake control is performed to a generator 2. 

[0055] Therefore, strong brake control according [the output CH3 from the NOR gate 
87 ] to a chopper signal with a big duty ratio is performed between H level signals, and 
weak brake control by the chopper signal with a small duty ratio is performed between 
L level signals. That is, strong brake control and weak brake control are changed by the 
output CH3 from the NOR gate 87. 

[0056] In addition, in this invention, a strong brake and a weak brake are relative, and 
a strong brake means that a brake force is strong compared with a weak brake. What is 
necessary is just to set up suitably the duty ratio and frequency of the concrete brake 
force in each brake, i.e., a ** chopper brake signal, in operation. 

[0057] Next, the actuation in this operation gestalt is explained with reference to the 
timing chart of drawing 4 and drawing 5 . - 
[0058] If a generator 2 begins to operate and the system-reset signal SR of L level is 
inputted into the LOAD input of an updown counter 60 from the initialization circuit 92, 
as shown in drawing 4 , the rise count signal based on the rotation detecting signal FG1 
and the down count signal based on a reference signal fs will count by the updown 
counter 60. Each of these signals are set up so that it may not be inputted into a counter 
60 by the synchronous circuit 70 at coincidence. 

[0059] For this reason, if a rise count signal is inputted, a counter value will be set to 
"12" and the brake signal LBSl from the AND gate 86 will turn into H level signal from 
the condition that initial counted value is set as "11." Since the brake signal LBS2 from 
the outgoing end Q3 of the brake signal generation means 100 (counter 101) for a 
movement halt is still L level at this time, the brake signal LBSl is outputted as it is, 
and, as for the output CH3 from the OR gate 87, brake control for governing is 
performed by the brake circuit 20 to a generator 2. And with [ a counter value ] "12", the 
brake control for governing is continued. [ more than ] 

[0060] On the contrary, if a down count signal is inputted and a counter value becomes 
below "11", the brake signal LBSl will serve as L level. Since the brake signal LBS 2 
from the outgoing end Q3 of a counter 101 is still L level, the output CH3 from the OR 
gate 87 is L level until this condition passes for 3 to 4 seconds at this time. For this 
reason, the output CH5 from the NOR gate 85 The chopper signal which the chopper 
signal CHI reversed, i.e., H level period, (brake -off period) is as long as 15/16. Since L 
level period (brake "on" period) serves as 1/16 and a chopper signal with the small (1/16) 
duty ratio (ratio which turns on switches 21 and 22) which is short, that is, performs 
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weak brake control, to a generator 2, weak brake control which gave priority to the 
generation-of-electrical-energy force is performed. 

[0061] Thus, if it controls, as shown in drawing 4 , a rise counter signal and a down 
counter signal will be inputted by turns, and a counter value will shift to the lock 
condition which repeats "12" and "11." As a result of repeating strong brake control and 
weak brake control according to a counter value in this case, a generator 2 is 
maintained near the set-up rotation speed. 

[0062] On the other hand, since a counter value is [ the brake signal LBSl ] L level in 
the condition below "11", a counter 101 is in the condition that reset does not start. 
Since the 15th step of output Q15 (1Hz) of a frequency divider 54 is inputted into the 
clock input terminal of a counter 101, as shown in drawing 5 , the brake signal LBS2 
(brake signal for a movement halt) of H level is outputted from an output terminal.Q3 
after the 3 4 seconds, and it is stopped after 4 seconds. Then, the brake signal LBS2 
(brake signal for a movement halt) is outputted after 4 seconds, and this is repeated. 
Since the brake signal LBSl is still L level at this time, the brake signal LBS2 is 
outputted as it is, and, as for the output CH3 from the OR gate 87, brake control for a 
movement halt is performed by the brake circuit 20 to a generator 2. That is, since 
movement changes into the condition near a halt or it as a result of performing brake 
control for a movement halt for 4 seconds and repeating it in a cycle of 4 seconds, in case 
a user checks time of day, the abnormalities in movement can be recognized easily and 
certainly. 

[0063] The flow chart of drawing 6 explains the above actuation. 
[0064] In step (it omits Following ST) 1, it judges whether it is brake control for 
governing. While performing brake control for governing with [ the counter value of the 
uptown counter 60 ] "12", [ more than ] Both the timer 1 (timer which measures the 
brake signal OFF time amount for a movement halt), and the timer 2 (timer which 
measures the brake signal ON time amount for a movement halt) are reset by ST2. 
Then, after setting to F= 0 a flag (flag which memorizes ON of the brake signal for a 
movement halt, and an OFF condition) by ST3, the processing which returns to ST1 is 
repeated. 

[0065] In decision of STl, with [ the counter value of the uptown counter 60 ] "11", it 
progresses to ST4 and judges whether it is flag F-l. [ below ] If it is not flag F-l 
(condition of OFF of the brake signal for a movement halt) and is, it will judge whether 
it progressed to ST5 and the timer 1 passed for 3 seconds. A counter value is below "11", 
and if the condition that it is not flag F-l passes for 3 seconds, the brake signal for a 
movement halt is started by ST6, and it considers as F-l by ST7, and after starting a 
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timer 2 by ST8, it will return to ST1. 

[0066] Then, since it is recognized in ST4 that it is F-l, it judges whether it progressed 
to ST9 and the timer 2 passed for 4 seconds. If a counter value is below "11" and the 
condition of flag F-l passes for 4 seconds, F= 0 and a timer 2 will be reset by ST10, a 
timer 1 will be reset by ST11, and the brake signal for a movement halt will be stopped 
by ST12. then, the result by which processing of STs 1, 4-8 and processing of STs 1, 4, 
912 are repeated the brake control for a movement halt - being periodic (4-second 
gap) it is repeated. 

[0067] According to such this operation gestalt, there are the following effects. 
[0068] (1) Since the brake signal generation means 100 for a movement halt other than 
the brake signal generation means 90 (AND gate 86) for governing for performing brake 
control for the usual governing as roll control equipment 50 was established The torque 
of a spiral spring 1 falls, the rotation period of a generator 2 becomes late compared 
with a criteria period, and when movement also becomes slow and deviation produces it 
in the time stamp of an indicator 4, brake control for a movement halt can be performed 
to a generator 2. For this reason, when the clock is not moving the hand normally, 
movement can be recognized, it can be made a low speed very much, and a halt or in 
case the user of a clock checks time of day, the abnormalities in movement can be 
recognized easily and certainly; and use of the electronics control type machine clock in 
the condition of having governed correctly can be urged. 

[0069] (2) When the rotation period of a generator 2 becomes earlier than a criteria 
period, the brake signal for governing (brake signal LBSl of H level) is outputted to a 
brake circuit 20, and it is performed, the brake control, i.e., the strong brake control, for 
governing. Therefore, if the rotation period of a generator 2 becomes [ the mechanical 
energy from a spiral spring 1 ] large earlier than a criteria period, brake control for 
governing will be performed and a rotation period will be returned to a criteria period. 
[0070] If it is small and the rotation period of a generator 2 becomes later than a criteria 
period as for the condition which does not have the rotation period of a generator 2 
earlier than a criteria period, i.e., the mechanical energy from a spiral spring 1, weak 
brake control will be performed. That is, since brake control for governing is not 
performed, a rotation period is returned to a criteria period. 

[0071] Thus, it is maintainable by repeating strong brake control and weak brake 
control near the rotation speed which had the generator 2 set up. 

[0072] (3) the condition that brake control for governing is not performed - the setup . 
time ■• if it continues 3 to 4 seconds or more, the brake signal for a movement halt 
(brake signal LBS2 of H leveO will be outputted to a brake circuit 20, and, specifically, 
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brake control for a movement halt will be performed. 

[0073] Therefore, since brake control for a movement halt is performed a condition [ the 
condition that brake control for governing was not performed having continued 3 to 4 
seconds or more ], it can detect certainly that the mechanical energy from a spiral 
spring 1 became small, and brake control for a movement halt can be performed. 
[0074] (4) In the brake control for a movement halt, since strong brake control during at 
least 4 seconds is performed, movement changes into the condition certainly near a halt 
or it. Therefore, when an indicator is checked by looking for a time-of-day check of a user, 
the abnormalities of movement can be recognized and a user can be told about 
time-of-day delay. Therefore, with time-of-day delay, a user can prevent using a clock, 
can demand the actuation which winds up a spiral spring 1 from a user, and can return 
an electronics control type machine clock to normal actuation. 
[0075] (5) If the rotation period of a generator becomes late further as a result of 
performing brake control since brake control for a movement halt is performed when the 
energy of a spiral spring 1 falls and the rotation period of a generator 2 becomes later 
than a criteria period, even if it cancels brake control, movement speed will not rise. 
[0076] While being able to identify whether it has stopped whether the indicator is 
moving the hand with this operation gestalt when a user checks by looking since brake 
control for a movement halt is performed at intervals of the periods of 4 seconds Since 
there is a period of which the brake is canceled even when a user notices an indicator 4 
a halt and performs time-of-day doubling actuation of an indicator 4 and winding-up 
actuation of a spiral spring 1, the time-of-day doubling actuation and winding-up 
actuation can be performed smoothly, and operability can be made good. And since it is 
not necessary to be a special brake discharge actuation means, cost reduction can be 
measured. 

[0077] (6) A counter value is more than "12", or the brake control for governing is below 
"11", or since it is set up with a chisel, it does not need to set up a braking time etc. 
separately, roll control equipment 50 can be made as for it to a simple configuration, and 
it can reduce components cost and a manufacturing cost, and can offer an electronics 
control type machine clock cheaply. 

[0078] (7) Since the timing into which a rise counter signal is inputted changes 
according to the rotational speed of a generator 2, the time amount of strong brake 
control can also be adjusted automatically. For this reason, quick stable control of 
responsibility can be performed in the state of the lock into which a rise counter signal 
and a down count signal are inputted especially by turns. 

[0079] (8) Since roll control equipment 50 is carrying out brake control of the generator 
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2 in having the brake circuit 20 which has the transistors 27 and 29 which can 
short-circuit the both ends of a generator 2, impressing the brake signal which becomes 
transistors 27 and 29 from a square wave pulse, and turning on and turning off 
transistors 27 and 29, it can simplify the configuration of a brake circuit 20 and can 
reduce cost. 

[0080] (The 2nd operation gestalt) The important section of the 2nd operation gestalt of 
this invention is shown in drawing 6 . In addition, in this description of drawing, about 
a component the same as that of the 1st operation gestalt, or equivalent, the same sign 
is attached, and the explanation is omitted or simplified. 

[0081] With the 2nd operation gestalt, in the 1st operation gestalt, the brake signal 
generation means 100 for a movement halt is deleted, and the rotation period detection 
means 110 and the brake signal generation means 120 for a movement halt are 
established instead of it. 

[0082] The rotation period detection means 110 is equipped with six steps of frequency 
dividers 111 which carry out dividing of the 7th step of output Q7 of said frequency 
divider 54, the NOR gate 112 which considers the 4th step and the 6th step of outputs 
F4 and F6 of this frequency divider 111 as an input, the flip-flop 113 which connected . 
the output of this NOR gate 112 to CK input terminal, and the flip-flop 114 which 
connected Q output terminal of this flip-flop 113 to D input edge. In addition, the output ■ 
FG2 of the AND gate 72 in said synchronous circuit 70 is inputted into the clear 
terminal of a frequency divider 111. Moreover, in the flip-flop 113, the signal of H level is 
inputted into D input edge for the output FG2 of the AND gate 72 in a synchronous 
circuit 70 in the clear input edge, respectively. Moreover, said rotation detecting signal 
FG1 is inputted into CK input edge of a flip-flop 114. Therefore, although the rotation 
period of a generator 2 is [ SP1 ] L level between 156ms or more, the rotation period of a 
generator 2 serves as [ SPl ] H level in less than 156ms. 

[0083] The brake signal generation means 120 for a movement halt is equipped with the 
counter 121 which connected the reversal output of said flip-flop 114 to the clear input 
terminal, the flip-flop 122 which connected the output terminal Q3 of this counter 121 to 
CK input terminal, and the AND gate 123 which considers the output from the output 
terminal Q3 of said counter 121, and the reversal output of a flip-flop 122 as an input. In 
addition, the output (1Hz) from the output Ql5 of said frequency divider 54 is inputted 
into the clock input terminal of a counter 121. Moreover, the output SP 1 of said flip-flop 
114 is carried out at CR inversed input terminal of a flip-flop 122, and the ******** 
input of the signal of H level is carried out in D input edge. 

[0084] Therefore, as for a counter 121, in less than 156ms after the rotation period of a 
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generator 2 is H level, SPl is reset for it, and the signal of H level is not outputted from 
an output terminal Q3. 

[0085] However, if the rotation period of a generator 2 is set to 156ms or more, as shown 
in drawing 8 , SPl is set to L level and a counter 121 will be in the condition that reset 
does not start. Then, since the 15th step of output Q15 (1Hz) of a frequency divider 54 is 
inputted into the clock input terminal of a counter 121, the brake signal LBS2 (brake 
signal for a movement halt) of H level is outputted in a cycle of 4 seconds from an output 
terminal Q3 after the 3 * 4 seconds. Consequently, only the period (4 seconds) 
corresponding to the brake signal LBS2 of the first H level in the brake signal LBS3 
serves as H level. Since this brake signal LBS3 is outputted through the OR gate 87, 
brake control for a movement halt is performed by the brake circuit 20 to a generator 2. 
That is, brake control for a movement halt is performed only for for 4 seconds. In case a 
user checks time of day, the abnormalities in movement can be made to recognize easily 
and certainly by this. 

[0086] The flow chart of drawing 9 explains the above actuation. 
[0087] In the flow chart of drawing 9 , it differs from the flow chart of drawing 6 in 
decision of the point that the step ST 13 of the Rota rotation period detection is added, 
and ST1, in that it judges whether the rotation period is larger than 156ms. 
[0088] In this case, in the condition that a rotation period is larger than 156ms, it 
progresses to ST4 and brake control for a movement halt is performed. 
[0089] According to such an operation gestalt, there are the following effects. 
[0090] (9) If the counter 121 of the brake signal generation means 120 for a movement 
halt will be in the condition that reset does not start if it is detected by the rotation 
period detection means 110 that the rotation period of a generator 2 is larger than 
156ms, and the condition continues for 3 to 4 seconds, the brake signal LBS2 from the 
output terminal Q3 of a counter 121 will change to H level from L level. Then, since only 
the period (4 seconds) corresponding to the brake signal LBS2 of the first H level serves 
as H level that is, since brake control for a movement halt is performed, as for the brake 
signal LBS3, for 4 seconds can recognize the abnormalities in movement easily and 
certainly, in case a user checks time of day. 

[0091] (The 3rd operation gestalt) The important section of the 3rd operation gestalt of 
this invention is shown in drawing 10 . In addition, in this description of drawing, about 
a component the same as that of the 2nd operation gestalt, or equivalent, the same sign 
is attached, and the explanation is omitted or simplified. 

[0092] As for the 3rd operation gestalt, the brake signal generation means for a 
movement halt differ to the 2nd operation gestalt. The output SP 1 from said rotation 
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period detection means 110 and the brake signal LBS1 from said AND gate 86 are 
considered as an input, and the AND gate 124 which connected the output to the clear 
input terminal of said counter 121 is added to the brake signal generation means 120 
for a movement halt in this operation gestalt. 

[0093] With this operation gestalt, like the flow chart shown in drawing 11 , only when 
the rotation period of a generator 2 is 156 or less ms and the counter value of an updown 
counter 60 is more than "12" only when ST1 is NO and ST13 is YES that is, brake 
control for governing is performed, and when other, brake control for a movement halt is 
performed by processing of ST5-ST12. 

[0094] According to such an operation gestalt, there are the following effects. 
[0095] (10) When the rotation period of the generator 2 detected with the rotation period 
detection means 110 is 156 or less ms and the counter value of an updown counter 60 is 
in the condition more than "12V When the counter 121 of the brake signal generation 
means 120 for a movement halt requires reset and it is the other conditions, That is, 
when the rotation period of the ** generator 2 is larger than 156ms and the counter 
value of the ** updown counter 60 is below "11" (when it is in the condition that the 
brake signal for governing is not outputted), When it changes into the condition of :. 
**** at coincidence, brake control for ** and a movement halt is performed in 4 seconds 
at the 3 - 4 seconds after being in the condition that the counter 121 of the brake signal : 
generation means 120 for a movement halt does not require reset. In this case, since the 
condition of ** and ** is supervised and it is made to perform brake control for a 
movement halt, the abnormalities in movement are certainly [ easily and ] detectable. 
[0096] In addition, this invention is not limited to said operation gestalt, and the 
deformation in the range which can attain the purpose of this invention, amelioration, 
etc. are included in this invention. -• • 

[0097] With said operation gestalt, although the 4-bit updown counter 60 was used, the 
updown counter below a triplet may be used and an updown counter 5 bits or more may 
be used. 

[0098] Moreover, what is necessary is just to set up suitably the concrete configuration 
of a brake circuit 20 and synchronous circuit 70 grade not only in the thing of each of 
said operation gestalt but in operation. 

[0099] Furthermore, with said operation gestalt, although the brake was turned on and 
turned off at intervals of 4 seconds at the time of the brake control for a movement halt, 
the setup time which applies this brake may be set as about 2 - 6 seconds that what is 
necessary is just to set up suitably in consideration of the mechanical load of a clock, the 
torque of a spiral spring, etc. 
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[0100] Moreover, this invention is applicable to various clocks, such as what [ not only ] 
is applied to an electronics control type machine clock like said operation gestalt but a 
clock, a clock, etc., a pocket mold clock, the sphygmomanometer of a pocket mold, a 
cellular phone, a pager, pedmeter, a calculator, a pocket mold personal computer, an 
electronic notebook, a portable radio, a music box, a metronome, an electric shaver, etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block diagram showing the configuration of the important section 
of the electronics control type machine clock in the 1st operation gestalt of this 
invention. 

IDrawing 21 It is the circuit diagram showing the configuration of the electronics control 
type machine clock of the 1st operation gestalt. 

[Drawing 3] It is the timing chart which shows actuation of the chopper control section 
of the 1st operation gestalt. 

[Drawing 4l In the 1st operation gestalt, it is the timing chart which usually shows the 
control timing at the time. 

[Drawing 5 ] In the 1st operation gestalt, it is the timing chart which shows the control 
timing at the time of low-speed rotation. 

1 Drawing 6l It is the flow chart which shows actuation of the 1st operation gestalt. 
[ Drawing 7 ] It is the circuit diagram showing the important section of the 2nd operation 
gestalt of this invention. 

[Drawing 8l In the 2nd operation gestalt, it is the timing chart which shows the control 
timing at the time of low speed rotation. 

[Drawing 9l It is the flow chart which shows actuation of the 2nd operation gestalt. 
[Drawing 10] It is the circuit diagram showing the important section of the 3rd 
operation gestalt of this invention. 

IDrawing 111 It is the flow chart which shows actuation of the 3rd operation gestalt. 
[Description of Notations] 

1 Spiral Spring (Source of Mechanical Energy) 

2 Generator 

4 Indicator 

5 Voltage Doubler Rectifier Circuit 

6 Power Circuit 

20 Brake Circuit (Brake Means) 
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50 Roll Control Equipment 

52 Rotation Detector (Rotation Period Detection Means) 

60 Updown Counter (Comparison Means) 

70 Synchronous Circuit 

80 Chopper Signal Generator 

90 Brake Signal Generation Means for Governing 

100 Brake Signal Generation Means for Movement Halt 

110 Rotation Period Detection Means 

120 Brake Signal Generation Means for Movement Halt 



[Translation done.] 
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50 



[00 6 4] ^rs// (SXTSTbte-t) 1 |C*5V^ 

*$>Jj$l<'? 6 0<DjJ$ls#W.fc T12J J£JLL-Cfc*X 
tf. W*ffi^^-^S9ffliS:tT5 £ b1>lz s ST2tN 
•^1 (a*Wjfcffl^u---^«*0FF«PlHS:«-a!li-«)^>r 

%F = 0 tlstc'&, ST 1— M6«yg«:*Sk 
[0 0 6 5] STlC02pJST»C*5V>T, T 

y^6 0^^y^fi^ r i i j jEAT"C*>*xtf. ST4 
KB) -cfctttf, st5- ji^^>r-vi^3#siau^ 

79^F«l-C*V^lBdS3»ttai-6fc, ST6TI 
*H»Jhfflyi — U ST7tF=UU 

[006.6] ST4l£*3l>-CF ! =lt?*>5r.fc 
as»«Six«>j&>e>* ST9^ii**>f^2as4»S«L 

fca^a*£¥U8r*-*. ^7^^ffi* s r i i j j^tt\ ^ 

7 7^F=10«»dS4»aia-f6i, ST10T 
F = 0, *>T ^2£yir;/ h U STllW-^lS: 
y-fcyhU ST1 2-ea«H»Jhffi^W- ^«-§-Sr»Jh 
£i2r6 0 ^rco^> ST1, 4~8 6D*Q«£, ST1, 
4. 9-1 20»St3&s»9«$tLSJS*,-»«MfJl:« 

[0 0 6 7] rcoJ:5>i*mfe?gffilwJ:tttf, &<7><fc5 
[0 0 6 8] (1) @te*J»3£«5 0 fc LT, a«<DHa 
■ ?S9 0 (AND^ — h 8 6) <D\Zfr\C s M®r&±f$? 

\s- ioo &mrttc<DX\ if >-e-r i 
«trjt-<xii<^?). i*fti<ftoTStt4oi*a* 

[oo6 9] (2) nwA2tomBMn#2&miRX9t> 

»*sfr^s 0 lot, -tf^>f 1 d»t>0ttttft2£*/i' 
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[oo7o] mmm 2 <n®mmmmmmm x v 

*xS 0 

[0 0 7 1] COiSfcLT* Sft^i^— ^WWfca^U 

fcEHE* b D - KiS < «6J$i"S - k S e 
[0072] (3)g»5S/B<a:/u— ^Mfli^fffett/jev^ 
ttdSR&UIL Afletttctt. 3-4»KJt«Ki-Si:, 
yu-^lalK2 o^»L"C51*H»Jtffl^L — (H 

ffl CO 7 ^rffilffll a*?? S o 

to 073] ffioT, mmm<D7\s-*®m&nt>tite 

[0 0 7 4] (4)31«-fltJh^W^U'-^»J»l3:*5V^T 

rat, fct4»IB3fi^^--^»J»dSfi 1 t>iX'6d>e>. 

fc&itrac *<Dtc*b, mmmtKo^mm 

^^jEM^^Mt^ <!: ri*T-# S c 
[0 0 7 5] (5)jlft-ffJhffi^yu-^r#J»tt % 

v\ 

[0 0 7 6] «*H»Jtffl^^l>~^«I 
^ Ltv^^^ f?iLLTl>sa>£«J5'J-C- 

S c 

[0 0 7 7] (6)W3*ffl>^i— ^fW»tt, 

r i 2 j £JLt-cs>-5a\ r i i j &Tx>fcsavo*-eR 
<, BicMiNiisas osri^>y/v/£«^tc-e#> spaa 



(9) 2 0 0 1 - 5 1 0 7 0 

16 

[0 0 7 8] (7) 36««2<D[§ME*SI;LJ&£T. Tyzf 

[0 0 7 9] (8)BffiHflSM6 0tt^ ^m<S2(Of^« 

10 0K2 OSM**, h7^^ 2 7, 2 9 KJ&Kift'M/ 
^*»6*-6^l^— ^rflr*«rPPiDLT h7V^^ 2 7, 

2 9tty, t7«^K*Mi2$:^i/-«iL 

h So 

[0 0 8 0] (12 Hffi?f£ffi) El 6 |C|4, &&W<Om 2 

Hffi^ffi^SSU^S^TVNSo &*>\ BH^RBI^* 
u&fbi-So 

20 [00 8 1] g2HI^it*« > SBHt«a»lfilw*5V^ 
*u -MxfcfttooT. IUte«»3«W^©l 1 0, S#tff 

jh«^u-^r«*«^a:i 2 o^jte>nxv>So 
[0082] mfcmm&m j £8: 1 1 o mc^jmaM 

5 4<0 7aBOffi*Q7S:»«"rS6ao^JBlHlKl 1 
Ik, CO^SIhIKI 1 1 <D4&3te£Xf6&B<Dtil l t} 
F4, F6^i:t5NORy~hll2^ CKDN 

or^- Mi 2(omti$:CKXJ3i&*\zigffiLlty}) 

yzfy p >^l 1 3 k, 1^7 y y/7o 1 1 3tf> 
30 QtH^$:DA»^tt7y s/^ojyT'l 1 
4k£fg;iS 0 &ib\ »»EIJ6l 1 l<D?VTfJ&*lZ 
tt. WIEIrIWEIB 7 0i^i5ftSAND^~ h 7 2(Ofcb^ 
FG2^X^$ixTVNSo ^/c. 7!l^7n^H 

3 twfcM^T, ^ y T A*«lwttR»!|5]K 7 0 t^JtS A 
NDy-h7 2<Offi*FG2^ DA^^I:I1H1/^ 

y^l 1 4<DCKA*iS^ttWKIeiettmfir*FG 1# 
A^^ixTV^o ^ot 2^EMRJBJB*si 5 6 

m sSl±(OWtS P 1#£L ^/U"C*>5*5, fll2(D 
40 |eie^»3^ 15 6ms SPl^H U-</Vk <C 

So 

[0 0 8 3] iltMfihffly U-^«#»4*a 1 2 0 

wiB^ y i/^^n >^^i i 4^M^^ y TA 

jjffi*\zmffi\^tz*'?l>'* I 2 1 k, ZCDjJ*}^* 1 2 
1 coai^^T-Q 3 SrCKA^SB^HwffittLfc:? y s/^^ 
n5//122^ 1 2 1^«?Q3^ 

5>OUJ^*5j:t/7 y ^7o $/^l 2 2<OR«Hi**A 
^k-TSANDy- h 1 2 3 k^^^LSo &3b\ ^7^> 
^ 1 2 l^D S/^A^*^iC^fErlB^lHlK5 4-<Offl 
50- ^3Q 1 5frh<nmt> (1Hz) ^A^J^ix-CV>So * 



(10) 
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It, 7y y^7P -y/l 2 2^)CRKteA^STO« 
E7y^7ny^ll4^ai*SPl^ DAXmz 

[0 0 8 4] fet, ^m«2CO[Hlte^ffl^ 1 5 6ms 

[0 0 8 5] Us 2 OQIfcjqXgas 156ms 

l 2 ifiy-fc</ h*s*^64v^tt«HJ:ft 10 
£ 0 *!?^i2i^py^AA»flJ:ii, 
»JSIil885 40 15airo(B*Q15 (1Hz) frXti 

^^I/-*»*LBS 2 (iltf^Jh^yu-^|s 
*) *S4»»JB-CttJASix6. 

LB S 3 fi*«3<Z>H \^^</V(OZf l"—*m ^LB S 2 KM 

HfLB S 3^0Ry- h 8 7*5iCTaASix5fc 

:/U-3r[e]3&2 0K<fcoT»«*2fc#LTii*H* 
JhfflO^U-^W^trfc»H5o o*t). 4»«fl5|BI*! 20 

[0 0 8 6] &±<Dmtt*m9<D7*-i L -r-~hT*m.W 

i-a. 

[0 0 8 7] g]9<7>:7n — ^ — hXli, n — ^EteJ^ 
M^7^7 P ST13^D$tlTV^ ( l ST1 
(D^Ml-S^T, *<DlB\mmM& 1 5 6msJ:D*SV^ 

30 

[0 0 8 8] ^co#^{w«, [HlOSJHas 1 5 6ms it) 

*£v^(B-ewu ST4^«*aift-ffJhffl<o^u— 3f»J 

[o o 8 9] z<D±otj:mmmm^£txte. aw*?* 

[0 0 9 0] (9) EC«JHtfttti*&l 1 OlC^oT^m 

^3-4#^i-5<h, 1 2 l^ffliWSH-Q'3 40 

frh<n-?l — ^gfLB S2^L U-</l^(b H 1"<MZ 
tb6 0 -7u—*cm^-LB S 3teg:#)(7)H W< 

^(D^U-^-m^-LB S 2lw»j$:U)t»ira (4fM fctt 
H^/Vfcft**»fe % o£tK 48>IB*>HBrtftf\ 3S*H» 

■ess. 

[0 0 9 1] (13 UttTgffi) 010 (Cite. #3B0J<O* 
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[0092] mmmmmn. *2*is*«Iw»lt. 

id*5*tsai«-fltji:ffl^u- m*4*ai 2 oiwii, 
iwriBiate«ffl«m*s 1 io^^spi^ mm 

AND^- h 8 6^e>O^U— ^rft-^LB S 1 4: A^J 
i U a^Srftia^ * 121^!J TA^iS^Cg 
$E LtANDy- h 1 2 4dS#JpSttTV>6 0 
[0 0 9 3] roIWiTO, 01 1 K^W^a-^ 
ir— h<0£5l^ ST1/5SN0-C, ST13^YES 
<OtZ<D?>^ o*!K *««2<0|a(E«»!dSl 5 -6m.s" 

4X. -tttK^Ot*^ ST 5-ST 1 2(D%)>m\Z£o 

So 

[0 0 9 4] coj:5**K*|RfcJ:ixtf. &<BJ:5* 

3&*a**>*. 

[0 0 9 5] (10) HCflfflfttUfai 1 o-ettfcHS*i 
*:3§»»2 0IeME«»!35S1 5 6msKT"C. ^o, 7y 

/y[)^^f6 0^^w ri2j EUn&tt 
m<ot%\a*. 8«H*jtffi^u-^r«»3&fe*ai 2 0 
^!>y^i2i{iu-t5/h a*a>a> 9 . 

o£t) x ®*««2^lHj(sH»3asi 5 6ms J: 

tea* r 1 1 j (»iafliy^-*«*asuj*s 
^12 1 fiy-fes/ hasa>a*e>*iviK«i:fcSd*e>* ^eo 

3-4»fc4»WoiH-crt\ »H*±JBo:7u-*f(M» 

[00 9 6] fc*5. **Mtt«rfBllJlfi»t»twRR3eSixS 

[ 0 0 9 7 ] «HBj»*lB»-Ctt^ 4 fcT* V<OTyZf#$ 
isXVls* 6 0 SrfliV^-CV^a^ 3 t> hJ£JLT^T y ~7 

[0 0 9 8] ±tz, ^I/-«2 0, 

[0 0 9 9] S bJd, fflrtEHlfi^lftXtt. afl-fltJhffi^ 
^—^«l*P*fc4»IBH|-C^u-^S:^-^ t7Ltv> 

J:<. «*tf2-6»a§E^K*UTt>J:v^ 
[0 10 0] ^fc, ffiflBHli?gffioj:5*« 
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[0 1 0 1 l 

[(g) 1] *»M<o»i^*»lB^it6«^»J»5*«« 
[0 2] JfSl|»^tto«^fH«^tt^»(D«A«r^ 

[BBS] *i«IW»fcj3V*-C. ttSKEMEWoiBW^W 
[B6] )Bl*lS*llRoih^*r»-*-7n— *-ir- hXfc 
[El 7] *»MOJR2*J6?Bffi^BSBS:^-t-|HlKBI"C*> 
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[■8] ft2jtttB»tticis^-c, «eiae«f<ow»^-f 

[H9] i2»ffiO|M^t7P-ft- K'fe 
[BIO] *«nojR3||jfi^«^9l«B«:»i-I§]KB-? 
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